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A TENNIS BALL MARKING DECALCOMANIA 

The present invention relates generially to the 
application of a textual or decorative marking on an 
article having a tufted or felted surface with a deep 
nap, such as a cover of a tennis ball, and more par- 
5 ticularly, to a decalcomania for application to the 
deep nap felted textile material forming the cover 
of a tennis ball or like play ball. 

The cover of a tennis ball must have a deep fiber 
nap and generally rough surface in order to provide 
10 the desired friction between the ball and the racket 
and to give the ball a suitable trajectory through 
the air. A tennis ball cover having the required 
deep nap and rough surface is preferably formed main- 
ly from wool or nylon fibers or mixtures thereof. The 
15 fibers are combined so as to form a pile fabric or 
by weaving or knitting the fiber into a fabric, . such 
as melton, which is treated by a process known as 
fulling during which the fibers of the main and sup- 
plementary yarn are caused to intermesh or become 
20 entangled throughout. The resulting fulled fabric 
having a rough felted surface with a deep fiber nap 
is not readily provided with a long-lasting textual 
or decorative design by ordinary marking means, and 
considerable difficulty has been encountered in 
25 rapidly and economically applying a satisfactory 
textual or decorative marking on the cover of a 

tennis ball. 

Heretofore, tennis ball covers have generally 
been marked with a textual or decorative design, such 
30 as the manufacturer's trademark, by applying a decal- 
comania after the cover material has been secured to 
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the rubber ball forming the core of a tennis ball- 
Marking a tennis ball in this manner requires care- 
fully orienting the tennis ball so that the mark 
can be properly positioned on the surface of the 

5 ball. It has also been proposed that the desired 
marking on a tennis ball cover be provided by silk 
screen printing directly on the flat dumbbell- 
shaped sections of tennis ball cover material and 
thereafter vulcanizing the sections onto the rub- 

10 ber ball forming the core of the tennis ball (see 
Australian Patent 219,504). There is, however, a 
considerable voltime of solution and volatile 
solvents which must be handled in any silk screen- 
ing printing operation which many considered ob- 

15 jectionable. Furthermore, a mark applied by silk 
screen printing directly on a textile material 
having a rough deep nap or felted surface of the 
type suitable for use as the cover of a tennis 
ball does not have the sharp delineation desired i 

20 and, at best, provides a mark of limited wear re- 
sistance. 

Accordingly, it is an object of the present 
invention to provide an improved marking element 
for a tennis ball cover which overcomes the dis- 
25 advantages of previous tennis ball marking ele- 
ments and procedures. 

It is also an object of the present invention 
to provide a marking element in the form of an 
elastomeric decalcomania which is adapted to ef f ec- 
30 tively mark the cover of a tennis ball in a more 
rapid and economical manner. 

It is still another object of the present 
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invention to provide a marking element in the form 
of an elastomer ic decalcomania which is adapted 
to be readily applied to precut sections of tex- 
tile material having a rough deep nap surface 

5 suitable for forming a tennis ball cover before 

the textile material is applied to the tennis ball 
core and which can be subjected to the heat and 
pressure in a mold used to vulcanize or otherwise 
secure the textile cover material to the tennis 

10 ball core without impairing the sharp delineation 
of the mark or contaminating the mold during vul- 
canization. 

Other objects of the present invention will 
be apparent from the detailed description and 

15 claims to follow when read in conjunction with the 
accompanying drawing, wherein: 

Fig, 1 of the drawing shows an enlarged ver- 
tical sectional view of the decalcomania of the 
present invention; and 

20 Fig. 2 is a perspective schematic diagram of 

apparatus suitable for carrying out applicant's 
process of applying a decalcomania to cover mater- 
ial of a tennis ball. 

The foregoing objects of the present inven- 

25 tion are achieved by providing a decalcomania 10 
at spaced points on a continuous carrier strip 11 
which is made into a roll (R) . The strip 11 has 
a positioning mark or "key" 15 on one side of the 
strip at the center of each decalcomania 10 which 

30 is formed on the opposite surface thereof. The de- 
calcomania 10 comprises a clear thermosetting 
elastomer layer 12 formed on the surface of the 
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strip 11 and a composite design formed of two 
super- imposed layers 13, 14 of at least distinct 
thermoplastic elastomer ic compositions which con- 
tain a suitable dye to impart color to the design. 

5 The thermosetting elastomeric material used to 
form the clear layer 12 must have good heat re- 
lease properties and be resistant to offsetting 
in a mold when the felted cover material bearing 
the decalcomania is subjected to heat and pressure 

10 when the cover sections are vulcanized or other- 
wise secured to the rubber core of the tennis ball. 
The design portion of the decalcomania which, for 
example, can be the manufacturer's trademark, is 
formed by first applying over the clear layer 12 

15 of thermosetting^ elastomer a first layer 13 of a 
theinnoplastic polyamide elastomeric material adap- 
ted to penetrate rapidly and deeply into the nap 
of a felted textile material, and then applying 
over the layer 13 a second or outer layer 14 form- 

20 ed of a thermoplastic polyamide elastomeric mater- 
ial which is also adapted during application of 
the decal to penetrate the nap of the said felted 
textile material and, which must be resistant to 
offsetting while in contact with the carrier strip 

25 11 and key 15 while the decalcomania 10 remains in 
roll form. The natural wool fibers as well as the 
nylon fibers which foirm the cover material contain 
polyamide groups as their basic constituent. 

The temporary backing member or carrier strip 

30 11 on which the decalcomania 10 is preferably 
formed consists of a narrow strip of unlimited 
length made of thoroughly seasoned densif ied Kraft 
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paper polished on both surfaces and is character- 
ized by having good printing surfaces, the ab- 
sence of a waxy residue after application, and good 
performance in the press. Other paper having simi- 

5 lar properties can also be used. 

The elastomeric marking element of the decal- 
comania 10 is comprised of a first layer 12 of 
clear thermosetting elastomeric material applied 
directly on the surface of the carrier strip 11. 

10 The clear layer 12 serves the dual function of pro- 
viding good release properties from the carrier 
strip 11 and prevents the thermoplastic design 
from offsetting onto a vulcanizing mold wherein 
the dumbbell shaped cover sections of the tennis 

15 ball cover material bearing the decalcomania 10 
are vulcanized to a rubber ball forming the core 
of the tennis ball. 

A thermosetting elastomeric composition suit- 
able for foirming the clear thermosetting layer 12 



20 has the following composition: Parts by 

Material Supplier Weight 

Polyester 6923-60 Cargill 51.0 

Polyurethane X-4510-40 Cargill 34.6 

Dibutyl Tin Dilaxirate Mooney .3 

25 45% CAB 551-0.2 Resin in 

Cellosolve Acetate Eastman 40.0 

Acrawax Paste Glycol Chem- 
ical 6 . 0 

Cellosolve Acetate Ashland 8.0 



Polyester 6923-60 from Cargill, Inc. consists 
of a polyester resin dissolved in Cellosolve ace- 
tate at 60% resin concentration by weight. The 
polyester contains 30% silicone resin copolymer- 
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ized therewith, and has an equivalent weight of 
356 based' on resin solids. The silicone modified 
polyester composition imparts slip and mar resis- 
tance to the elastomeric mark while in use on the 

5 tennis ball cover in addition to preventing off- 
setting of the marking element onto the tennis 
ball vulcanizing mold. 

Other siliconized polyester compositions which 
can be used in place of the "Polyester 69 23-60" 

10 (Cargill) produce is "AROPLAZ 171OR60" and "AROPLAZ 
1711-A9-60", products of Ashland Chemical Co. ARO- 
PLAZ 1710 contains 50% silicone modification of 
the resin, and AROPLAZ 1711 contains 30% silicone. 
Both resins are supplied as 60% non- volatile solu- 

15 tions. 

Polyurethane X-4510-40 from Cargill, Inc. is 
a ketoxime blocked aliphatic isocyanate prepolymer 
dissolved in equal portions by weight of xylol and 
Cellosolve acetate at 40% resin concentration by 

20 weight. The polyurethane has an equivalent weight 
of 255 based on resin solids. 

Blocked isocyanate compounds which can be 
used in place of polyurethane X-4510-40 (Cargill) 
composition include compounds such as "MONDUR S" 

25 and "MONDUR SH", manufactured by Mobay Chemical 
Co., and when used in conjunction with the appli- 
cants' siliconized polyesters provide a decalco- 
mania having an improved wear resistant surface on 
the tennis ball cover. 

30 "MONDUR S" is a light-colored stabilized poly- 

isocyanate adduct having a specific gravity of 
1.26-1.28, a total solids of approximately 95%, 
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available NCO of 11.5% - 13.5%, and a softening 
point of 80^ - 120 ^C. 

"MONDUR SH" is a light-colored, stabilized 
polyisocyanate adduct having a specific gravity 

5 of 1.25-1.28, a total solids of about 89%, avail- 
able NCO of 10.5-13.5% and a softening point of 
80^ - 120°C. 

Each of the blocked isocyanate elastomers 
used in the present invention is stable at room 

10 temperature in a solvent mixture containing the 
polyester composition but reacts with the poly- 
ester composition on being heated to a tempera- 
ture of about 425^F (218 °C) which is used to effect 
release of the elastomeric mark from the carrier 

15 strip 11 and to effect deep penetration of the 
design into the fiber surface, as a result of the 
blocking groups, such as a ketoxime group or phenol 
group, being released and volatilized so that the 
isocyanate radical is free to react with the poly- 

20 ester molecules. 

The dibutyl tin dilaurate compound serves as 
a catalyst for the reaction between the isocyanate 
and polyester groups. 

The "CAB 551-0.2 Resins" is a high butyrate 

25 content cellulose acetate butyrate resin with good 
compatibility in many thermoset resin solutions 
and is incorporated in the clear resin composition 
to provide improved drying characteristics during 
printing. The cellulose acetate butyrate also 
30 provides good non-tacky film forming properties so 
that an air-dry film can be made prior to cross- 
linking. There is some reaction between the free 
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hydroxyl groups of this cellulose resin and the 

isocyanate . 

Acrawax paste is a dispersion of one part 
micronized ethylene-bis-stearamide (Glycol Chem- 
5 icals. Inc.) and six parts cyclohexanol . The Acra- 
wax paste improves flow and film leveling as well 
as serving as an anti blocking agent. 

The decorative design portion of the marking 
element is made by screening two distinct layers 
10 of thermoplastic elastomeric compositions, prefer- 
ably comprising nylon type polyamide resin, onto 
the clear layer 12 so as to provide a thick com- 
posite thermoplastic design having the ability to 
deeply penetrate into the nap of the tennis ball 
15 cover material while at the same time being resis- 
tant to offsetting when the decalcomania strip is 
in roll form. The decorative design layers are 
preferably screened onto the clear layer 12 by 
means of a 4 or 5 color web press of the type dis- 
20 closed in U. S. Patent No. 3,737,008 and wherein 
the last printing unit is kept open to facilitate 
completely drying the applied layer. 

A suitable polyamide elastomeric composition 
for use in f canning the inner design layer 13 has 
25 the following composition: Parts by 

Material Supplier Weight 

Versamid 940 Polyamid General Mills 22.0 

Versamid 100 Polyamid General Mills 22.0 

VM & P Naptha Ashland 24.6 

Butyl Alcohol Ashland 20.0 



Amyl Alcohol Ashland 9.4 
^ Spirit Nigrosine SSB 

Black Dye G.A.F. 1-0 

8721 Flow Agent Glidden 1/4 oz./gal, 
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A suitable polyamide elastomeric composition 
for use in forming the inner design layer 13 has 
the following composition: Parts by 

Material Supplier Weight 

Versamid 940 Polyamid General Mills 22.0 

Versamid 100 Polyamid General Mills 22.0 

VM & P Naptha Ashland 24,6 

Butyl Alcohol Ashland 20.0 

Amyl Alcohol Ashland 9 . 4 
Spirit Nigrosine SSB 

Black Dye G.A.P. 1.0 

8721 Flow Agent Glidden 1/4 oz./gal. 

Versamid 940 is a hard nylon type polyamide 
resin with a specific gravity of 0.97 and a Ball 
and Ring softening point of 230^F (110*^0 . The 
crystalline nature of the Versamid 940 resin is 
responsible for its characteristic sharp decrease 
in melt viscosity with increased temperature above 
its softening point. And, the sharp decrease in 
melt viscosity of Versamid 940 is to a large degree 
responsible for the excellent penetration into the 
2Q fabric upon application of heat above the soften- 
ing point of the resin. The excellent penetration 
of thermoplastic layer 13 and layer 14 forming the 
decorative composite design portion of the decalco- 
mania is also due in part to the polyamide resin 
having an affinity to the wool and nylon .fibers of 
the tennis ball cover material both of which are 
comprised of polyamide groups. 

The inherent brittleness of the Versamid 940 
resin is counteracted by using therewith a second 
2Q nylon type polyamide plasticizing resin, such as 
Versamid 100. Versamid 100 is a viscous liquid 
polyamide resin at room temperature, and in combin- 
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ation with Versamid 940 gives a flexible film hav- 
ing a softening point of about lOO^F (38**C) with 
excellent heat sealability, low viscosity and fiber 
penetration when heated above the softening point. 



used to obtain a smooth printed film. It consists 
of one percent Dow Corning 200 silicone fluid in 
toluene and must be used very sparingly to avoid 
cratering and the side effects of silicone contam- 

10 ination. 

In preparing the inner design layer 13 the 
solvent blend and the Versamid 940 polyamide resin 
are heated to approximately 130^ to 140^F (54^C to 
60**C) with mixing and after about 45 minutes the 

15 Versamid 940 resin is completely dissolved. The 
Versamid 100 polyamide resin is then added to the 
resin solution while maintaining the temperature 
at approximately 130^ to 140°F {54^=^0 to 60°C). The 
resin solution is allowed to cool at room tempera- 

20 ture at least 24 hours and preferably 48 hours 
after which the resulting material is reduced to 
screening viscosity by adding amyl alcohol. 

The thermoplastic elastomeric composition 
suitable for forming the outer design layer 14 and 

25 which is adapted to prevent sticking when the de- 
calcomania is stored in roll form has the follow- 
ing composition: 



5 



Glidden 8721 flow agent is a bubble breaker 
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Material 



Supplier 



Parts by 
Weight 



Butyl Alcohol 
Amyl Alcohol 
Kwik Dri 



Versamid 9-40 
Versalon 1300 



Ashland 
Ashland 
Ashland 



General Mills 
General Mills 



9.6 
24.6 
19.6 
35.3 

8.8 



5 



Spirit Nigrosine SSB 

Black Dye 
8721 Flow Agent 



G.A.P. 

Glidden 



1.9 

1/4 oz./gal. 



Versalon 1300 is flexible thermoplastic nylon 
type polyamide resin with a Ball and Ring soften- 
ing point of 203 (95 "G) . The elastomeric nature 
of this resin gives rise to a significant decrease 
in melt viscosity as the temperature above its 
softening point is increased (i.e. Brookfield Vis- 
cosity of 46 at 410''C or 210*»C) , but exhibiting a 
much less abrupt drop in viscosity when heated 
above the softening point than does Versamid 940. 
The combination of Versamid 940 and Versalon 1300 
gives films having very good penetration of the 
tennis ball cover at temperatures above the 230 "F 
(110 "C) softening point of Versamid 940 and at a 
temperature of about 425«»P (218«C) to which the 
decalcomania 10 is heated in order to effect re- 
lease of the clear layer 12 from the carrier sheet 
11. The function of the Versalon 1300 is to plas- 
ticize the Versamid 940 to provide a transfer de- 
sign having a tack free outer surface so that the 
transfer design bearing carrier sheet 11 can be 
formed in roll without the need for using a sili- 
cone container interliner or slip sheet. 

Kwik Dri is a trade mark of Ashland Chemical 
Co. for an aliphatic hydrocarbon solvent with a 
distillation range of 315°F (157°C) to 337»F 
(169'*C) and Kauri-Butanol niamber of 35. It is 
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essentially a grade of mineral spirits with an 
evaporation rate about twice as fast as industrial 
grade mineral spirits. 

The composition used for the outer design 

5 layer 14 is prepared in the same manner as the 

inner design layer 13 except that the Versamid 940 
resin or the Ver salon 1300 resin can be added to 
the solvent mixture first, last or simultaneously. 
The polyamide resin Versamid 940 which forms 

10 the base of layer 13 has a Brookfield viscosity of 
245 at 240°F (110**C) and viscosity of 8 when heat- 
ed to 340^F (171*'C) . At a temperature of 420*^ 
(216 ^'O the viscosity is extremely low and well be- 
low 8. Other polyamide resins of the foregoing 

15 type (Versamid 871, Versamid 930, and Versamid 
1635) having a softening point ranging between 
about 200^F and 230'^F (93*'C to llO^C) can also be 
used. Each of the polyamide resins exhibits good 
adhesive properties. 

20 Versalon 1300 has a Brookfield viscosity of 

about 180 at 340 °F (171 ""C) and a viscosity of 
about 38 at a temperature of 420^F (216®C) . When 
combined with Versamid 940 the resulting viscosity 
of the mixed resin is very low and well below 8 at 

25 425^F (218^C) . 

The minimum thickness required to provide a 
decorative design or marking element having suit- 
able properties for use in marking tennis balls is 
approximately .0033 inches (dry thickness). 

30 The "key" 15 or black marking on the reverse 

side of the carrier strip 11 is a standard black 
thermosetting ink in a Cellosolve solvent and is 
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used to properly align each decalcomania with the 
tennis ball cover section when being applied by 
automatic machinery of the type to be described 
hereinafter. 

5 The decalcomania 10 is preferably applied to 

the felt cover material forming the tennis ball 
cover after the felt material has been cut into 
dumbbell-like sections, although it is possible 
to apply the decalcomania to the flat sheet or 
10 felt cover material before the dumbbell-like 
sections are cut from the sheet material. 

The temperature at which the decalcomania is 
heated during application to a felted cover section 
20 is in the range of about 4 25^F (218^0) with a 
15 dwell time of from 1/2 to 1-1/2 seconds and with 

an applied pressure of about 50-150 Ibs./in^. Dur- 
ing application the decalcomania design deeply 
penetrates into the felt surface which generally 
is comprised largely of wool or nylon or a mixture 
20 thereof. When the applied heat is removed, the 
decalcomania solidifies rapidly. Further pene- 
tration of the decalcomania into the felted sur- 
face of the cover material takes place when the 
dumbbell-like cover sections are secured to the 
25 rubber core of the tennis ball, as by vulcanizing 
in a spherical mold wherein the cover material is 
heated to a temperature of about 320**F (160^0 for 
a period of from 4 to 5 minutes in a conventional 
tennis ball vulcanizing mold. 
30 While the decalcomania of the present inven- 

tion can be applied by any suitable apparatus or 
by hand ironing, a preferred procedure for apply- 
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ing a decalcomania 10 to the dumbbell- like cover 
sections 20 of felted tennis ball cover material 
is illustrated in Fig, 2 of the drawing. The pro- 
cedure and apparatus illustrated schematically in 

5 Fig. 2 comprises placing a plurality of the flat 
dumbbell shaped cover sections 20 of the felted 
tennis ball cover material onto a conveyor means 
25. The conveyer means 25 moves a series of the 
dumbbell- shaped cover sections 20 past a decalco- 

10 mania applicator machine 28 of the type described 
in U. S. Patent No. 3,813,260 which applies heat 
and pressure as herein specified to one of the de- 
calcomania 10 formed on an endless carrier strip 
11 in roll form after alignment thereof directly 

15 over the cover section 20 with the aid of the key* 
15. After the design element has been attached to 
the cover section 20, the cover section 20 is 
lifted from the conveyor 25. The conveyor 25 is 
moved intermittently and while stopped the dumb- 

20 bell-shaped cover section 20 is deposited on the 
conveyor 25, a marking element or decalcomania 10 
is applied to the cover section 20 by the roll mark 
applicator machine 28, and the marked cover section 
20 is removed from the conveyor 25. In the appar- 

25 atus of the foregoing type the apparatus can be 

operated at about 40 cycles per minute with a total 
cycle time of about 1.5 seconds, a dwell time of 
1.125 seconds and an indexing time of about .375 
seconds. The apparatus applies heat of about 425**F 

30 (218°C) and pressure of about 50 - 150 lbs/in. 2 to 
the strip 11 during the transfer of the decalco- 
mania to the tennis ball cover section 20. 
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CIAIMS 

1. A heat release type decalcomania for 
application to a section of textile material form- 
ed of felted polyamide-containing textile material 
which is thereafter adapted for vulcanizing to a 
5 rubber surface in a mold comprising; 

(a) a paper- like wax- free flexible tem- 
porary carrier strip; 

(b) a clear film on one surface of said 
carrier strip formed of a mixture containing a 

10 blocked isocyanate and a siliconized polyester 
which when heated to a heat release temperature 
required for application of said decalcomania are 
adapted to react to form a thermoset elastomer 
and effect the release of said film from said 

15 carrier strip, and said thermoset elastomer also 
having high temperature mold release properties 
when heated in said mold; and 

(c) a pigmented thermoplastic elasto- 
meric design fixedly supported by said clear film 

20 formed of a first pigmented layer of thermoplastic 
elastomer which is comprised of a blend of nylon 
type polyamide resins having a softening point of 
about 100 (38 ^C) and a second pigmented layer of 
thermoplastic elastomer superimposed on said first 

25 pigmented layer comprised of a blend of nylon type 
polyamide resins having a softening point of about 
230°F (llO^C), said first and second pigmented 
layers when heated above said softening points 
during the heating to effect release of said clear 

30 film from said carrier strip and vulcanizing hav- 
ing a viscosity which enables said layers pene- 
trating deeply into said felted polyamide- contain- 
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ing textile material, and said second layer also 
being non-tacky and resistant to offsetting when 
placed in contact with said carrier strip at room 
temperatiire . 

5 2. A decalcomania as in Claim 1, wherein 

said thermosetting elastomer contains a cellulose 
acetate butyrate resin having a high butyral con- 
tent to facilitate forming a non-tacky air dry 
film prior to heating to effect release of said 

10 clear film from said carrier strip. 

3. A decalcomania as in Claim 1, wherein 
said blocked isocyanate when heated to a tempera- 
ture of about 425*F (218*0 crosslinks with said 
siliconized polyester to form a thermosetting 

15 elastomer ic film having said high temperature 
mold release properties. 

4. A decalcomania as in Claim 1, wherein . 
each said polyamide resin mixture has a Brookfield 
viscosity less than 8 when heated to temperature 

20 of about 420°F (216°C) . 

5. A decalcomania as in Claim 1, wherein 
said temporary carrier strip is a strip of un- 
limited length formed of thoroughly seasoned 
densified Kraft paper polished on both surfaces 

25 in roll form. 

6. In a method of applying a mark to the 
cover of a tennis ball, the improvement comprising; 

(a) forming a stack of dumbbell shaped 
sections of a felted fiber material adapted to 

30 form the cover of a tennis ball; 

(b) removing successively said dumbbell 
shaped sections from said stack by a destacking 




wo 79/01146 



PCT/US79/00362 



-17- 

means which positions said sections in spaced re- 
lationship on a conveyer means; 

(c) transporting said sections by said 
conveyer means to a marking station adapted to affix 
5 a decalcomania to each said section by application 
of heat and pressure to one sxirface of an endless 
strip carrying a plurality of said decalcomania 
in spaced relationship on the other sxarface of said 
strips; and 

10 (d) transporting said dumbbell shaped 

sections marked with said decalcomania to a re- 
stacking means which removes said decalcomania from 
said conveyer and forms a stack of the marked dtimb- 
bell shaped sections. 
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